The purpose of this article is to present the experience of trainee teachers in implementing professional activities in the context of Industry 4.0, and developing the education model 4.0, which provides a change in technologies, forms and teaching aids focused on new requirements for educational results, and implementation of a lifelong educational trajectory. The subject of the study is digital competency, which is the basic competency of Teacher 4.0, which allows teachers to systematically implement professional activities in a digital society, integrate knowledge and interdisciplinary skills. The development of ICT competence is described in the process of training tutors (Bachelor degree in Education) at the Institute of Education, Psychology and Sociology of Siberian Federal University by means of electronic portfolio. The article substantiates methodological approaches and methodological solutions for the development of ICT competency, describes the levels of its formation in the electronic educational environment of a federal university by means of electronic portfolios. The described experimental work discloses assessment of the effectiveness of the presented method for developing ICT competency of trainee tutors within mastering the systemically important IT disciplines. The article presents diagnostic tools, including a list of valid techniques for the component-wise assessment of the ICT competence level of trainee tutors.
Introduction
The development of digital Industry 4.0 and introduction of high-tech ICT systems in the field of education brings new requirements to teacher training. Digitalization of various spheres of human life makes the educational system reach a new level of pedagogical tasks, which include preparing students for the digital economy of the future, productive interaction in virtual and additional reality, work in an era of robotics and big data. Industry 4.0 has brought the new Education 4.0 paradigm, which focuses on the lifelong learning conception while developing education and skills, and "has made future learning more customized, hyper, intelligent, portable, worldwide and virtual" (Shahroom & Hussin, 2018) .
Characterizing the future significant and noticeable effects of the transition to digital technologies from a social point of view, Klaus Shvab (Shvab, 2016) highlights the following: the emergence of a self-centered society based on individualization, and new forms of community involvement and coexistence.
According to the director of Mobile Electronic Education, President of the Institute of Mobile Educational Systems A. Kondakov, the drivers of modern education are new supranational standards, new requirements and requests of customers (family, business, society, and government), global competition between educational providers, and intrasystem innovators (schools, universities) .
The basic competence model of the digital economy was developed as part of the state program Digital Economy of the Russian Federation (Daniliuk & Kondakov, 2018) . The core competence model includes:
-requirements for the structure of basic and professional competences: the competency in forming a student group and the competence in solving non-mathematical tasks by means of mathematics;
-requirements for the systems (models) of basic and professional competences of the digital economy, based on motivation -goals -actions (external) -selfdevelopment (internal actions and the subjective result of the activity) -objective results -long-term results (consequences and effects of the activity); -requirements for the conditions of the ongoing and continuous development of basic competences including a list of competences divided into groups: "competences in value choice", "competences in planning and organizing activities", "competences in carrying out activities", "competences in self-government and self-development within activities", "competences in managing the results of the performed activity", "competences in assessing and recording the consequences and effects of activities"; -requirements for the coordination of basic and professional competences to have a united competence structure for the digital economy, and a level differentiation of competences.
Thus, digitalization is becoming not only a priority in the development of education, but also determines new requirements for training specialists in new teaching professions who are ready to work in Industry 4.0. ICT competency formation of future teachers-tutors when studying at the university is necessary for successful performance of their professional functions in the context of Industry 4.0 and the development of information educational environment. Improving ICT competence is becoming an ongoing process that accompanies tutors in the digital educational environment throughout their professional career.
One of the modern means of informatization aimed at formation of the ICT competency of the tutor is an electronic portfolio (ePortfolio), the didactic potential of which is reflected in the Federal State Educational Standard for Higher Education, the National System of Teacher Growth of the Russian Federation, international documents and standards, and UNESCO Recommendations.
Despite the indisputable significance of the completed researches, the problem of developing theoretical and methodological approaches to the formation of the ICT competency of trainee tutors by means of ePortfolio in the context of informatization of education and Industry 4.0 has not been sufficiently disclosed to date, and requires analysis to find specific ways to solve this task.
Theoretical background
Theoretical, methodological and fundamental problems of informatization and digitalization of education are presented in the works of Russian scientists V. V. Grinshkun (Grinshkun, 2014) , S. G. Grigoryev (Grigoryev, Andriushkova, 2017) , S. D. Karakozov (Karakozov, 2010) , M. P. Lapchik (Lapchik, 2013) , I. V. Robert (Robert, 2012) and others; and foreign researchers D. Garrison (Garrison 2004 ), R. Williams and K. Macklin (Williams, Macklin, 1988) , M. Prensky (Prensky, 2010), S. Peipert (Peipert, 1989 ), A. Toffler (Toffler, 1980 and others.
In the context of traditional approaches to the modernization of teacher education, a number of trends that are related to the need to improve quality of educational process, ensure its continuity, individualization and personification are considered. Among them are informatization of education, use of innovative ICT, and development of ICT competency of trainee teachers.
However, in innovative approaches, not only scientists, but also politicians note that social relations are changing faster than technologies. Russian Deputy Prime innovations, but also teach a child to live in a changing digital world (Golodets, 2017) . Taking into consideration the works of Russian researchers S. V. Paniukova (Paniukova, 2014) , M. A. Pinskaia (Pinskaia, 2007) , E. S. Polat (Polat et al., 2004) , (Smolyaninova, 2016) , and foreign scientists H. Barrett (Barrett, 2005) , J. Zubizaretta (Zubizarreta, 2004) , V. Hwan (Hwan, 2014) and others, ePortfolio will be regarded an effective means of informatization, focused on the formation of ICT competency of trainee tutors, which is a significant component of the information educational environment (IEE) of the university.
S. L. Atanasian, S. G. Grigoryev, V. V. Grinshkun when describing the information educational environment of a pedagogical university outline the following components:
-organizational and methodological tools;
-a combination of hardware and software for storing, processing and transmitting information (Atanasian, Grigoryev and Grinshkun, 2009 ). Psychological and pedagogical research presents various definitions of ICT competency (Lapchik, 2012, Khutorskoy and Khutorskaya, 2008, etc.) . The authors see ICT competences as a construct of the person's internal resources (theoretical knowledge, practical skills, methods of activity) that allow using information and communication technologies in professional activities (in typical and non-standard situations). ICT competency implies a combination of ICT competences and personal and activity-based characteristics that determine the ability to effectively solve professional problems.
In the current version of the Professional competences may be mandatory and (or) recommended (respectively, mandatory professional competences and recommended professional competences).
In the professional standard (Professional Standard of an Education Specialist), the generalized labor function of an education specialist is tutorial support for students.
Among the significant labor functions of the tutor are the following:
-identification of students' individual characteristics, interests, abilities, difficulties, problems within the educational process;
-organization of the educational environment for students, including students with health limitations and disabilities, to implement individual educational trajectories and projects;
-organizational and methodological support for students, including students with health limitations and disabilities, aimed at implementing individual educational trajectories and projects.
These labor functions cannot be carried out in modern conditions of the digital environment without the appropriate professional ICT competency level of a tutor.
The existing definitions require clarification in connection with the approval of new requirements for ICT competency, presented in the Professional Standard for Teachers, and also with the development of information educational environment. The concept "professional ICT competency" is used as a basic term in the Professional Standard for Teachers, which means qualified use of ICT tools widely spread in the professional area for solving professional problems.
The analysis of foreign studies shows that the use of ICT tools by various educators in their professional activity does not meet the expectations of various participants of the educational process (Gill, Dalgarno and Carlson, 2015; Tondeur et al., 2015) . The common ICT resources that are most often used by educators are the Internet, email, and word processing (Tezci, 2009 ).
In the context of Industry 4.0 development and modernization of education, the use of blended learning models aimed at formation of the ICT competency of trainee teachers of different areas of specialization is becoming increasingly important.
Virtual Reality (VR) and Augmented Reality (AR) with computerized pleasures are in a general sense changing the flow of education and instructional advances landscape into new type of computerized teaching method and smart classroom (Shahroom & Hussin, 2018) . The resources of the electronic information educational environment play a significant role in studying ICT competency of trainee tutors. 
Statement of the problem
In 
Methods
The research undertaken to study ICT competency of teachers and its levels Assessing diagnostic tools include a number of valid techniques to assess the ICT competency level (Table 1) . 
Discussion
As a result of the study, the content of the definition was clarified. The ICT competency of trainee tutors are an integrative, dynamic personal quality that determines the ability to consciously integrate ICT technologies into professional and social activities for the productive solution of professional tasks, implementing tutorial support for students (designing individual educational trajectories, interacting with various participants of the educational process, pedagogical support for students' reflection of the results of implementing individual educational trajectories, curriculum, and projects) in information educational environment in accordance with professional standards and the demands of the modern information society.
In accordance with the theoretical and methodological foundations of the competency-based approach, and taking into account specific features of the tutor activity, the following components in the structure of ICT competency were identified: cognitive operational, tool-based and activity-based; communicative; motivational and target-based; Reflexive and evaluative; personality-related and creative (Fig. 1.) .
Following the guidelines for the design of academic programs, taking into account the studied components of the ICT competency (cognitive operational, toolbased and activity-based; communicative; motivational and target-based; Reflexive and evaluative; personality-related and creative), relying on the experience of other researchers, we focus on the three levels of its development, namely, the reproductive (low) level, the productive (medium) level, and the constructive (high) level (Belov, 2014; Arnautov, 2017) . Moreover, each level of the competency is determined in accordance with the degree of development of its components. The assessment indicators of the ICT competency level at the example of trainee teachers (Bachelor degree program in Education) are presented in Table 2 .
In the course of study it was detected that ePortfolio can act as one of the means of ICT competency formation within the modern process of university electronic information and educational environment development that meets the requirements of modern standards, when implementing blended learning models. The effective development of ICT competency takes place when supported by individual ePortfolios worked out within the IT disciplines mastered by trainee teachers (Bachelor in Education training program) which involves work with electronic courses as part of the blended learning model.
The module structure of the content for the disciplines ("E-portfolio in personal and professional development", "E-portfolio technology", "E-portfolio in education The study disclosed that in the process of mastering the systemically important IT disciplines by means of ePortfolio, the development of ICT competency of trainee tutors is more effective if the disciplines:
provide for: 1) basic information literacy, systematic use of ePortfolio within the learning process and professional activities of a trainee tutor;
2) the form and tools for demonstrating learning outcomes/competencies developed within separate discipline modules, separate disciplines, practical sessions, and within the academic program in general (state final examination); The experiment consisted of the following steps: 1) planning (projecting methods, development of assessment and diagnostic tools, formation of control and experimental groups, and justification of their homogeneous character);
2) screening (consisted of assessing the level of ICT competency before the experiment takes place in the control and experimental groups);
3) conducting the experiment (aimed at implementing the developed method in teaching systemically significant IT disciplines ("ePortfolio in personal and professional development", "ePortfolio technology", "ePortfolio in education and employment") in the experimental groups within SibFU learning process); 4) generalizing (represented processing and comparative analysis of the experimental results, working out the conclusions). conditions for the effective ICT competency development of trainee tutors was using the method worked out for mastering modular IT disciplines distributed within the whole period of training. The modular structure of the content of the systemically significant IT disciplines ("ePortfolio in personal and professional development", "ePortfolio technology", "ePortfolio in education and employment"), focused on the development of ICT competency of trainee tutors by means of ePortfolio, has been substantiated and worked out. The modular content of these disciplines was described:
basic, practice-oriented, personal and professional modules were defined. The results of the experiment confirmed the effectiveness of the suggested method. Most trainee tutors demonstrated the productive and constructive levels of ICT competency (Fig. 3 ).
